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PROCESS FOR MOUNTING SEMICONDUCTOR 
DEVICE AND MOUNTING APPARATUS 

FIELD OF THE INVENTION 

[0001] This invention relates to a process for mounting a semiconductor 
device on a wiring board. More particularly, it relates to a process for mounting a 
semiconductor device whereby a bare chip is directly mounted on a substrate by using 
an anisotropic conductive adhesive film. 

BACKGROUND OF THE INVENTION 

[0002] To mount a bare chip directly on a wiring board such as a print 
wiring board, there has been known a process with the use of an anisotropic 
conductive adhesive film having conductive particles dispersed in a binder. 

[0003] In this process for mounting a bare chip on a wiring board by using 
an anisotropic conductive adhesive film, it has been a practice to form protruding 
bump electrodes in the Semiconductor device side or in the wiring board side. 

[0004] This is because, in case of bumpless connection without forming any 
bump, conductive particles sometimes come into contact with the scribe line at the 
edge of the Semiconductor device thereby causing a short-circuit. 

[0005] In recent years, there has been required fine pitching between the 
electrodes of a wiring board of the above type. To satisfy this requirement for fine 
pitching, the connection electrode area between the wiring board and the 
Semiconductor device should be reduced. 

[0006] To achieve fine pitching in practice in the conventional mounting 
process, it is necessary to surely provide conductive particles between the electrodes. 
To ensure the existence of the conductive particles, it is suggested, for example, that 
the conductive particle diameter is further reduced so that a larger number of 
conductive particles can be contained in the binder of the anisotropic conductive 
adhesive film. 

[0007] However, an increase in the content of the conductive particles in the 
binder is accompanied by an increase in the viscosity of the anisotropic conductive 
adhesive film and, in its tum, a decrease in the fluidity of the conductive particles in 
the binder. As a result, it becomes difficult to uniformly disperse the conductive 
particles in the binder. At the same time, there arises another problem that the 
insulation properties of the anisotropic conductive adhesive film are deteriorated. 



[0008] When the conductive particle diameter is reduced, on the other hand, 
the absolute deformation caused by crushed conductive particles in the step of the 
thermocompression bonding becomes smaller and thus the irregularity in the bump 
electrode height cannot be compensated thereby. In such a case, it is feared that some 
of the electrodes of the v^iring board and the Semiconductor device undergo 
connection failure and thus the conduction reliability is lowered. 

[0009] As discussed above, fine pitching cannot be sufficiently estabhshed 
in practice in the conventional mounting processes. 

[0010] To solve these problems, there is pointed out a process which 
comprises tentatively thermocompression bonding a conductive particle-free 
insulating adhesive film to a wiring board, then forming a concave in the insulating 
adhesive film by using, for example, a press head almost as large as the outer size of 
an Semiconductor device, and then putting an anisotropic conductive adhesive film in 
the concave and thermocompression bonding the same. 

[0011] By using this mounting process, conductive particles can be densely 
provided between the Semiconductor device and the wiring board and thus cormection 
electrodes can be electrically connected to each other without fail while maintaining 
the content and diameter of the conductive particles at the levels comparable to the 
existing cases. 

[0012] Li this case, however, it is necessary to provide a press head for 
forming the concave in addition to a compression bonding head, which makes the 
constitution of the apparatus complicated. 

[0013] In case of mounting Semiconductor devices of various sizes on a 
wiring board as in a multi chip module (MCM), it is necessary to prepare plural press 
heads corresponding to the outer shape of each Semiconductor device, which makes 
the apparatus constitution fisher complicated. In this case, there arise another 
problems that an apparatus of a larger size is needed and a longer time is consumed in 
replacing the press heads during the mounting operation. 

SUMMARY OF THE INVENTION 

[0014] An object of the present invention, which has been completed to 
solve these problems encountering in the conventional art, is to provide a process for 
mounting a semiconductor device and a mounting apparatus whereby electrodes of a 



fine-pitch semiconductor device and a wiring board can be surely connected to each 
other. 

[0015] Another object of the present invention is to provide a process for 
mounting a semiconductor device and a mounting apparatus whereby the occurrence 
of a short-circuit between the semiconductor device and the wiring board can be 
prevented in a bumpless IC chip. 

[0016] Another object of the present invention is to provide a process for 
mounting a semiconductor device and a mounting apparatus whereby semiconductor 
devices of various types can be easily and quickly mounted on a wiring board. 

[0017] According to the present invention, which has been made to achieve 
the above-mentioned objects, provides a process for mounting a semiconductor device 
by electrically connecting an electrode of the semiconductor device to an electrode of 
a wiring board by using an anisotropic conductive adhesive film having conductive 
particles dispersed in an insulating adhesive, which process involves: the step of 
tentatively thermocompression bonding a conductive particle-firee filmy insulating 
adhesive onto a wiring board to thereby form an insulating adhesive layer; the step of 
forming a concave of a predetermined size in the insulating adhesive layer by using a 
compression bonding head provided with a pressing chip at a predetermined position; 
the step of putting in the concave of the insulating adhesive layer an anisotropic 
conductive adhesive film of a predetermined size; and the step of mounting a 
predetermined semiconductor device at a predetermined position of the compression 
bonding head and then positioning the semiconductor device and thermocompression 
bonding to the wiring board. 

[0018] Li thermocompression bonding with the use of an anisotropic 
conductive adhesive film, it is generally observed that conductive particles tend to run 
off together with the insulating adhesive toward the edge of the Semiconductor 
device, hi the case of the present invention, however, the conductive particles tending 
to run off along the Semiconductor device edge are blocked by the brim of the 
concave formed in the insulating adhesive layer. Thus, the conductive particles 
scarcely flow in the direction of the Semiconductor device edge. 

[0019] According to the present invention, therefore, the conductive 
particles can be densely held between the semiconductor device and the wiring board. 
Thus, plural conductive particles can be provided on each electrode at an extremely 



high probabihty and connection electrodes can be surely electrically connected to each 
other without fail even in a case where connection electrodes are located at very small 
intervals. 

[0020] According to the present invention, moreover, no conductive particle 
reaches the scribe line of the Semiconductor device edge and, therefore, there arises 
no short-circuit between the scribe line and the wiring board. 

[0021] According to the present invention, furthermore, a concave is formed 
in the insulating adhesive layer by using a press head provided with a pressing chip of 
a predetermined size. Accordingly, it is unnecessary to use many press heads 
respectively depending on the outer shape of Semiconductor devices, even in case 
where Semiconductor devices of various types are to be mounted. Thus, the apparatus 
constitution can be simplified. 

[0022] In this case, it is also effective in the present invention that the press 
head serves both as the compression bonding head in tentatively thermocompression 
bonding the insulating adhesive, forming the concave and thermocompression 
bonding the semiconductor device with anisotropic conductive adhesive film. 

[0023] According to the present invention, the press head for forming the 
concave can be omitted, which contributes to the further simplification and down- 
sizing of the apparatus constitution. 

[0024] On the other hand, the preset invention relates to an apparatus for 
mounting a semiconductor device on a wiring board provided with a compression 
bonding head for electrically connecting an electrode of the semiconductor device to 
an electrode of the wiring board, characterized by having a press head provided with 
holding means whereby a pressing chip for forming a concave of a predetermined size 
in the insulating adhesive layer in the wiring board side and the semiconductor device 
are held respectively. 

[0025] According to the present invention, the above-described process of 
the present invention can be easily carried out. 

[0026] In this case, the apparatus constitution of the present invention can be 
further simplified and down-sized by constructing the compression bonding head as 
serving both as the press head. 



[0027] Moreover, the apparatus constitution of the present invention can be 
further simpHfied and down-sized by constructing the holding means as holding 
respectively the pressing chip and the semiconductor device in a removal manner. 

[0028] As the holding means in this case, the apparatus of the present 
invention may be constructed as sucking the air via a suction hole formed in the 
compression bonding part of the compression bonding head, for example. 

[0029] Owing to the above-described constitution, the pressing chip can be 
easily and quickly attached/removed by switching the air suction. In addition, it also 
becomes possible to mount members of various shapes onto the compression bonding 
head. 

[0030] It is also effective that, in the present, the face of the pressing chip in 
contact with the insulating adhesive layer is releasable from the insulating adhesive. 

[0031] According to the present invention, the releasable face of pressing 
chip prevent stripping the insulating adhesive layer from the wiring board caused by 
adhering to the pressing chip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] Figs. 1(a) to 1(c) are schematic illustrations showing an example of 
the constitution of the apparatus for mounting a semiconductor device of the present 
invention. 

Fig. 1(a): an illustration which shows a pressing chip sucked on a compression 
bonding head. 

Fig. 1(b): an illustration which shows an IC chip sucked on a compression bonding 
head. 

Fig. 1(c): an enlarged view of the part A in Fig. 1(b). 

Figs. 2(a) to 2(c) are processing diagram (No. 1) showing an example of the 
process for mounting a semiconductor device according to the present invention. 

Figs. 3(a) to 3(c) are processing diagram (No. 2) showing another example of 
the process for mounting a semiconductor device according to the present invention. 

Fig. 4 is a plan view of an example of a wiring board having semiconductor 
devices of various types mounted thereon. 

Fig. 5(a) and Fig. 5(b) are a schematic illustration showing the main part of 
another embodiment of the present invention. 

In these drawings, each numerical symbol has the following meaning: 



2, 2A: compression bonding head 



2a 


: press face (compression bonding part) 


2b 


: suction hole 


11 


: IC chip (semiconductor device) 


21 


: pressing chip 


23 


: insulating adhesive layer 


23a 


: concave 


24 


: anisotropic conductive adhesive film 


25 


: conductive particle. 




DETAILED DESCRIPTION OF THE INVENTION 


[0033] 


Now, preferred embodiments of the process for mounting a 



semiconductor device and a mounting apparatus according to the present invention 
will be illustrated in detail by reference to the drawings. 

[0034] Figs. 1(a) to 1(c) are schematic illustrations showing an example of 
the constitution of the apparatus for mounting a semiconductor device of the present 
invention. Fig. 1(a) is an illustration which shows a pressing chip sucked on a 
compression bonding head. Fig. 1 (b) is an illustration which shows an IC chip sucked 
on a compression bonding head. Fig. 1(c) is an enlarged view of the part A in Fig. 
1(b). 

[0035] As the IC chip 1 1 to be used in the present invention, either an IC 
chip having bumps or a bumpless one is usable. To illustrate this embodiment, a 
bumpless IC chip 1 1 is employed by way of example. 

[0036] As Figs. 1(a) and 1(b) show, the mounting apparatus 1 of this 
embodiment of the present invention is provided with a compression bonding unit 4 
having a compression bonding head 2 for pressing the IC chip 1 1 onto a wiring board 
22. This compression bonding head 2, which is fixed to the main body (not shown) of 
the apparatus with a fixture 20, is constructed so that it can be vertically moved 
against a table 5 on which the wiring board 22 is placed. 

[0037] The compression bonding head 2 has a heater (not shown) enclosed 
therein. Plural suction holes 2b are formed on the press face (compression bonding 
part) 2a of the compression bonding head 2 as will be described hereinafter. 

[0038] In this embodiment, a hollow suction part 20a is formed in the fixture 
20. This suction part 20a is connected to the suction hole 2b of the compression 



bonding head 2 and, on the other hand, also connected to a vacuum pump which is not 
shown in the drawing. By operating this vacuum pump, the pressure within the 
suction part 20a is reduced. Thus, the pressing chip 21 or the IC chip 1 1 is sucked and 
held on the compression bonding head 2, as Figs. 1(a) and 1(b) show. 
5 [0039] In this embodiment of the present invention, the compression 

bonding head 2 has such a size as exceeding the largest one among the IC chips 1 1 
and the pressing chips 21 to be sucked thereon. 

[0040] The suction holes 2b of the compression bonding head 2 are located 
on the press face 2a so that the suction holes are involved in the area smaller than the 
10 smallest one among the IC chips 1 1 and the pressing chips 21 to be sucked. 

[0041] Although the area and the number of the suction holes 2b of the 
compression bonding head 2 are not particularly restricted, it is favorable, from the 
viewpoint of ensuring the suction of the IC chip 1 1 or the pressing chip 21, to provide 
from 1 to 5 suction holes each having a pore area of from 0.01 to 5 mm^ for one chip. 
15 [0042] The suction holes 2b of the compression bonding head 2 are not 

n particularly restricted in shape. Namely, holes of arbitrary shapes (circular, square, 

etc.) may be formed. 

[0043] In the IC chip 1 1 employed in this embodiment, a predetermined 
circuit pattem 14 is formed on an oxide film (SiOa) 13 of a silicone wafer 12, as Fig. 
20 1(c) shows. A protective oxide fihn (a passivation film) 1 5 provided with a contact 
hole 16 is further formed on the pad 14a of this circuit pattem 14. 

[0044] Figs. 2(a) to 2(c) and Figs. 3(a) to 3(c) are processing diagram 
showing examples of the process for mounting a semiconductor device of the present 
invention. 

25 [0045] In this embodiment, as shown in Fig. 2(a), a conductive particle-free 

fihny insulating adhesive is first placed on a wiring board 22 having a predetermined 
circuit pattem formed thereon in such a manner as to cover a connection electrode 
22a. Followed by tentative thermocompression bonding by using a compression 
bonding head 2 heated to about SO^'C under, for example, a pressure of 3 kgfi^cm^ for 2 

30 seconds, thereby forming an insulating adhesive layer 23, as shown in Fig. 2(a). 

[0046] From the viewpoint of preventing the run-off of the conductive 
particles 25, it is preferable that the insulating adhesive to be used in the present 
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invention has a melt viscosity larger than that of the insulating adhesive 24a in the 
anisotropic conductive adhesive film 24 as will be described hereinafter. 

[0047] It is also preferable that this insulating adhesive has a melt viscosity, 
in particular, a minimum melt viscosity (i.e., the lov^est melt viscosity in the state 
where the viscosity is reduced to the lowest level during the thermocompression 
bonding) of fi-om 1 x 10^ to 1 x 10^ mPa Es, still preferably from 5x10^ to 5 x 10^ 
mPa Es. 

[0048] When the minimum melt viscosity of the insulating adhesive is less 
than 1x10^ mPa Es, there arises a problem of run-off of the conductive particles. 
When the minimum melt viscosity thereof exceeds 1x10^ mPa Es, on the other 
hand, there arises another problem of inhibiting the conduction between connection 
electrodes. 

[0049] Examples of the insulating adhesive include a mixture of a solid 
epoxy resin of bisphenol A type with a liquid epoxy resin and a mixture of a 
thermoplastic resin such as phenoxy resin, acrylic resin, polyester resin, etc. with an 
epoxy resin. 

[0050] Then the inside of the suction part 20a of the compression bonding 
head 2 is sucked by driving the vacuum pump as described above. Thus, the pressing 
chip 21 is sucked to the press face 2a of the compression bonding head 2. In this step, 
the pressing chip 21 is pressed onto a protrusion part (not shown) and the image of the 
pressing chip 21 is subjected to digital processing, thereby positioning the pressing 
chip 21. 

[0051] It is preferable in the pressing chip 21 to be used in the present 
invention that at least the face 21a in contact with the insulating adhesive layer 23 is 
releasable fi-om the insulating adhesive. 

[0052] Examples of the pressing chip 21 satisfying the above requirement 
include a chip prepared by molding polytetrafluoroethylene (PTFE) resin and a chip 
prepared by release-processing the surface of an aluminum chip with the use of 
silicone. 

[0053] From the viewpoint of preventing the compression bonding head 2 
from staining, it is preferable that the pressing chip 21 has a thickness exceeding the 
thickness of the insulating adhesive layer 23. 
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[0054] More particularly speaking, it is preferable that the thickness of the 
pressing chip 21 ranges form 0.1 to 5 mm, in case where the thickness of the 
insulating adhesive layer is from 5 to 100 |am. 

[0055] It is also preferable that the pressing chip 21 has a size of 1 .5 to 0.5 
times, still preferably 1 to 0.7 times to the outer size of the IC chip 1 1 . 

[0056] When the pressing chip 21 has a size 0.5 times or less than the outer 
size of the IC chip 11, there arises a problem that a concave, which will be described 
hereinafter, is formed inside the electrode (bump) and thus the conductive particles 
cannot be electrically connected to the electrode. When the pressing chip 21 has a 
size 1 .5 times or larger than the outer size of the IC chip 1 1, on the other hand, it 
becomes impossible to establish the merit of increasing the number of the conductive 
particles on the pad 14a by blocking the conductive particles or the merit of 
preventing the conductive particles from reaching the scribe line, as will be described 
hereinafter. 

[0057] Subsequently, the thermocompression bonding unit 4 is lowered and 
hot-press is carried out by using a compression bonding head 2 heated to about 80°C 
under, for example, a pressure of 3 kgC'cm^ for 2 seconds, thereby forming a concave 
23 a having almost the same size as the outer size of the pressing chip 21 in the 
insulating adhesive layer 23, as shown in Fig. 2(c). 

[0058] Next, an anisotropic conductive adhesive film 24 is put into this 
concave 23a followed by tentative thermocompression bonding, as Fig. 3(a) shows. 
This anisotropic conductive adhesive film 24 has conductive particles 25 dispersed in 
the insulating adhesive. This anisotropic conductive adhesive film 24 is preliminarily 
cut into a size somewhat smaller than the outer size of the pressing chip 21. 

[0059] In this embodiment of the present invention, a brim 23b is formed 
around the concave 23a by the procedure as described above. As Fig. 3(a) shows, it is 
preferable that the height of the brim 23b (i.e., the depth of the concave 23a) is less 
than the thickness of the IC chip 1 1 (the distance to the bump of the IC chip 1 1, if 
formed) but more than the outer diameter of the conductive particles 25 in the 
anisotropic conductive adhesive film 24. 

[0060] When the depth of the concave 23 a of the insulating adhesive layer 
23 is less than the outer diameter of the conductive particles 25, there arises a problem 
that the run-off of the conductive particles 25 cannot be sufficiently prevented in the 
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step of the thermocompression bonding. When the depth is more than the thickness of 
the IC chip 1 1, on the other hand, it is feared that the heated compression bonding 
head 2 might be stained by the insulating adhesive resin squeezed out from the IC chip 
11. 

5 [0061] It is preferable that the inner wall of the brim 23b of the concave 23 a 

is located inside the scribe line (not shown) but outside the outmost edge of the pad 
14a of the IC chip 11. 

[0062] When the inner wall of the brim 23b reaches the scribe line of the IC 
chip 1 1, it is feared that the conductive particles 25 might come into contact with the 
1 0 scribe line so as to cause short-circuit. When the inner wall of the brim 23b reaches 
the pad 14a of the IC chip 1 1, on the other hand, there arises a problem that only a 
small number of the conductive particles 25 come into contact with the pad 14a and 
J thus the conduction reliabihty is lowered. 

=g [0063] From the viewpoint of ensuring a sufficient conduction reliability, it 

=•^15 is preferable that the average particle diameter of the conductive particles 25 ranges 
In from 1 to 10 jj-m, still preferably from 2 to 8 |am. 

;3 [0064] It is also preferable that the conductive particles 25 are dispersed in 

the insulating adhesive at a ratio of from 1 to 15% by volume, still preferably from 3 
to 15% by volume. 

20 [0065] When the content of the conductive particles 25 is less than 1% by 

volume, there arises a problem that the electrical connection between the pad 14a of 
the IC chip 1 1 and the connection electrode 22a of the wiring board 22 cannot be 
surely established and thus the conduction resistance is increased. When the content 
of the conductive particles 25 exceeds 15% by volume, on the other hand, there arises 
25 another problem that the conductive particles 25 aggregate together and thus the 
insulation resistance between electrodes adjacent to each other is lowered, 

[0066] In this embodiment, the concave 23a is formed in the insulating 
adhesive layer 23 with the use of the pressing chip 21 . Then the operation with the 
vacuum pump is stopped and thus the pressing chip 21 is stripped from the 
30 compression bonding head 2. Subsequently, the IC chip 1 1 is sucked onto the press 
face 2a of the compression bonding head 2, as Fig. 3(b) shows, and the IC chip 1 1 is 
positioned as in the case of the pressing chip 21. 
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[0067] After positioning the IC chip 1 1 to the wiring board 22, the 
compression bonding unit 4 is lowered and the IC chip 1 1 is thermocompression 
bonded by using the compression bonding head 2 heated to about ISO^'C under a 
pressure of, for example, 1000 kgf/cm^ for 20 seconds, as Fig. 3(c) shows. 

[0068] Thus, the anisotropic conductive adhesive film 24 and the insulating 
adhesive layer 23 are crushed by the IC chip 1 1 . The conductive particles 25 come 
into contact with the connection electrode 22a of the wiring board 22 and the pad 14a 
of the IC chip 1 1 and thus the IC chip 1 1 is electrically connected to the wiring board 
22. 

[0069] In the embodiment of the present invention in this case, the 
conductive particles 25 tending to run-off toward the edge of the IC chip 1 1 are 
blocked by the brim 23b of the concave 23 a formed in the insulating adhesive layer 
23. Thus, the conductive particles scarcely flow toward the edge of the IC chip 1 1 . 

[0070] In the embodiment, therefore, the conductive particles 25 can be 
densely held between the IC chip 1 1 and the wiring board 22. Thus, plural conductive 
particles 25 can be provided on the connection electrode 22a of the wiring board 22 
and the pad 14a of the IC chip 1 1 at an extremely high probability so as to electrically 
connect the connection electrode to the IC chip without fail even in a case where the 
connection electrodes are located at very small intervals. 

[0071] According to this embodiment of the present invention, moreover, no 
conductive particle 25 reaches the scribe line at the edge of the IC chip 1 1 . Thus, 
there arises no short-circuit between the scribe line and the wiring board 22. 

[0072] In this embodiment, the IC chip 1 1 and the pressing chip 21 are 
removable from the compression bonding head 2. Owing to this construction, it is 
unnecessary to provide an additional press head for forming the concave, which 
contributes to the simpHfication and down-sizing of the mounting apparatus 1 . 

[0073] In this embodiment, furthermore, the IC chip 1 1 and the pressing 
chip 21 are sucked onto the compression bonding head 2 by sucking the air. Thus, the 
IC chip 11, etc. can be easily and quickly attached and removed by switching the 
suction. In addition, it is thus possible to suck IC chips 1 1 of various shapes onto the 
compression bonding head 2. 

[0074] In this embodiment, moreover, at least the face 21 in contact with the 
insulating adhesive layer 23 is releasable from the insulating adhesive. Owing to this 
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construction, the releasable press face 21a of pressing chip 21 prevent stripping the 
insulating adhesive layer 23 from the wiring board 22 caused by adhering to the 
pressing chip 2 1 . 

[0075] Fig. 4 is a plan view showing an example of a wiring board having 
IC chips of various types mounted thereon (a multi chip module). Fig. 5 is a 
schematic illustration showing the main part of another embodiment of the present 
invention. 

[0076] As Fig. 4 shows, three types of IC chips 1 1 A, 1 IB and 1 IC differing 
in outer shape from each other are mounted on this wiring board 220. 

[0077] When these three types of IC chips 1 1 A, 1 IB and 11 C other are 
mounted on the wiring board 220, use is made of a compression bonding head 2A 
provided with suction holes 2b at the positions respectively corresponding to the IC 
chips 1 1 A, 1 IB and 1 IC, as Figs. 5(a) and 5(b) show. 

[0078] Each suction part 20a formed in the fixture 20 of the main body of 
the apparatus is connected to the suction hole 2b of the compression bonding head 
and, on the other hand, also connected to a vacuum pump (not shown), as in the case 
of the above-described embodiment of the present invention. 

[0079] In this embodiment, first to third pressing chips 21A, 21B and 21C, 
each satisfying the requirements as described above, and anisotropic conductive 
adhesive films (not shown) are prepared respectively for the IC chips 1 1 A, 1 IB and 

lie. 

[0080] After forming a predetermined insulating adhesive layer, the first to 
third pressing chips 21 are sucked on the compression bonding head 2 A of the 
mounting apparatus, as shown in Fig. 5(a). Next, concaves are formed in the 
insulating adhesive layer as in the above-described process and then the pressing chips 
21 A, 2 IB and 21C are stripped from the compression bonding head 2 A. 

[0081] After putting anisotropic conductive adhesive films (not shown) in 
each concave in the insulating adhesive layer, the first to third IC chips 1 1 A to 1 IC 
are sucked onto the compression bonding head 2 and subjected to thermocompression 
bonding. Next, the first to third IC chips 1 1 are stripped from the compression 
bonding head 2A. 

[0082] In this embodiment, the first to third pressing chips 21 A, 21B and 
21C and the first to third IC chips 1 1 A, 1 IB and 1 IC are attached and removed from 
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the single compression bonding head. Thus, it is unnecessary to replace pressing 
chips and compression bonding heads from IC chip to IC chip, and IC chips of various 
types can be surely mounted on the wiring board 220 within a short time. According 
to this embodiment, moreover, the apparatus constitution can be simplified and down- 
sized. 

[0083] While preferred embodiments of the present invention has been 
described, it is to be understood that the invention is not restricted thereto and many 
modifications and variations thereof are possible. 

[0084] For example, use is made in the above embodiments a single 
compression bonding head from which pressing chips and IC chips are removable. 
However, the present invention is not restricted to this case but use can be made of, 
for example, heads respectively for sucking pressing chips and IC chips. To simplify 
and down-size the apparatus constitution, it is favorable to construct that pressing 
chips and IC chips are removable from a single compression bonding head. 

[0085] The present invention is also applicable to mounting of 
semiconductor devices having bumps in various shapes. 
EXAMPLES 

[0086] Now, Examples and Comparative Example of the present invention 
will be described in detail. 
<Example 1> 

[0087] As a TEG for evaluation, use was made of a rigid substrate obtained 
by forming a copper (Cu) pattem (width: 18 |am, pitch: 150 |am) on a heat-resistant 
glass cloth base epoxy resin copper clad laminate (FR-4) of 0.7 mm in thickness 
followed by plating with nickel/gold. As IC chips, chip A (6 mm x 6 mm), chip B (3 
mm X 6 mm) and chip C (3.3 mm x 3.3 mm) provided with electrodes of 150 ^im pitch 
(bumpless) were prepared. 

[0088] On the other hand, chip (1) (5.7 mm x 5.7 mm), chip (2) (2.7 mm x 
5.7 mm) and chip (3) (3.0 mm x 3.0 mm) made of polytetrafluoroethylene (PTFE) 
resin with a thickness of 1 mm were employed as the pressing chips. 

[0089] As the anisotropic conductive adhesive film, use was made of 
SCFP20626™ (manufactured by SONY CHEMICALS). As the conductive particle- 
free insulating adhesive, use was made of a film (thickness 15 |am) obtained by 
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removing conductive particles from the above-described SCFP20626'^^ (manufactured 
by SONY CHEMICALS). 

[0090] First, the conductive particle- free insulating adhesive film was cut 
into pieces corresponding to the IC chips A to C and then tentatively 
thermocompression bonded at 80^C under a pressure of 3 kgf^cm^ for 2 seconds. 

[0091] Then the base film of the insulating adhesive film was released and 
the pressing chips (1) to (3) were sucked on the compression bonding head while 
maintaining at 80°C. When the surface of the insulating adhesive film was 
thermocompressed at 80°C under a pressure of 3 kgf/cm^ for 2 seconds, a concave of 
about 10 |j.m in depth were formed in each insulating adhesive film. 

[0092] Next, an anisotropic conductive adhesive film was put into each 
concave and tentatively thermocompression bonded. After positioning each IC chip, 
thermocompression bonding was performed at 180°C under a pressure of 1000 
kgf7cm^/bump for 20 seconds. 
<Example 2> 

[0093] Connection was performed by using an anisotropic conductive 
adhesive film as in Example 1 but using a chip (3.0 mm x 3.0 mm) made of silicone- 
surface-processed aluminum (thickness: 1 mm) as the pressing chip. 
<Comparative Example> 

[0094] Connection was performed by using an anisotropic conductive 
adhesive film as in Example 1 but using a chip (3.0 mm x 3.0 mm) made of aluminum 
(thickness: 1 mm) as the pressing chip. 
(Evaluation) 

[0095] Evaluation was made on the releasability of pressing chip from the 
insulating adhesive in each of the above Examples and Comparative Example. Table 
1 summarizes the results. 

[0096] A sample wherein the insulating adhesive layer pressed by the 
pressing chip was hardly release from the wiring board in the step of forming the 
concave was referred to as good (O), while a sample wherein the insulating adhesive 
layer was released from the wiring board was referred to as poor (x). 
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Table 1: Evaluation data on Examples and Comparative Example 





IC Chip size 
(mm X mm) 


Pressing chip size 
(mm X mm) 


Pressing chip 
material 


Releasability from 

inoiiloi'inn oHHociv/o film 
inSUIaliny aUilcolVc llllll 


Example 1 


Chip® 


fi 0 X 6 0 


5 7x57 


PTFF 


o 


Chipd) 


3. 0 X 6. 0 


2. 7 X 5. 7 


PTFE 


o 


Chipd) 


3. 3 X 3. 3 


3.0 X 3.0 


PTFE 


o 


Example 2 


3. 3 X 3. 3 


3.0 X 3.0 


silicone- ... 
proccessed A! 


o 


Comparative Example 


3. 3 X 3. 3 


3.0 X 3.0 


A! 


X 



[0097] As Table 1 shows, the samples of Examples 1 and 2 with the use of 
the pressing chips made of PTFE and pressing chips surface-processed with silicone 
showed good releasabiliy from the insulating adhesive layer in the step of forming the 
concaves. 



[0098] When the conduction resistance of the connectors of Examples 1 and 
2 were measured, the maximal initial resistance was 15 mQ or less in each case. After 
performing a pressure cooker test on condition that 121 "^C and saturated humidity, 2 
atm, the maximal resistance was 50 mQ or less in each case, thus showing good 
conduction reliability. 

[0099] In the sample of Comparative Example, on the other hand, the 
pressing chip adhered to the insulating adhesive layer and thus the insulating adhesive 
layer stripped from the wiring board together with the pressing chip after the 
formation of the concave. In this case, therefore, connection could not be made by 
using the anisotropic conductive adhesive film. 

[0100] According to the present invention, plural conductive particles can be 
provided on each connection electrode at an extremely high probability and 
connection electrodes can be surely electrically connected to each other without fail 
even in a case where the connection electrodes are located at very small intervals, as 
described above. 

[0101] According to the present invention, moreover, short-circuit between 
the scribe line and the wiring board can be prevented in a case with the use of a 
bumpless IC chip. 

[0102] According to the present invention, moreover, IC chips of various 
types can be mounted on a wiring board within a short time without resort to a 
complicated and large-sized apparatus constitution. 



